Regarding the prevalence of premature dental caries in childhood and the role of asthma as a risk factor for increased vulnerability to dental caries, the present study aimed to determine and compare the frequency of dental caries between asthmatic children under treatment with inhaled corticosteroids and healthy children. Methodology: In this case-control study, 70 children with asthma who were taking corticosteroid sprays for at least one year and 70 healthy children aged 3-12 visiting the clinic or office of pediatricians in 2017-2018 were selected as the sample based on convenient sampling method. Clinical examination for the diagnosis of dental caries was conducted using the decayed-missing-filled teeth (DMFT) index. The obtained data were statistically analyzed in SPSS-18. Results: The mean score of DMF index, in each of the subscales of decayed teeth (D/d), missing teeth (M/m), and filled teeth (F/f), was higher in asthmatic children compared to healthy children (p<0.05).
INTRODUCTION
According to the World Health Organization (WHO), asthma is the most common chronic childhood disease with the highest prevalence among children aged 6-11 (1) . Previous studies have shown that symptoms related to dental caries in children include Streptococcus mutans, visible dental plaque along with poor oral health, low socioeconomic status, parental educational attainment, oral flora, underlying illnesses, taking some medications, gender, and the ethnic and racial status (2) . Therefore, considering the importance of deciduous teeth and their role in proper nutrition and growth of children, beauty and the formation of speech in the early years of life, and, most importantly, and provision of a healthy environment for the growth of permanent teeth, dental caries can indicate a major weakness in the early stages of growth and development of children (3) . Asthma is a chronic respiratory tract syndrome that causes inflammation, irritability, and stenosis (spasm) of the airways of the lung. There is no definite treatment of asthma and its control only aims to reduce the inflammation of airways and opening the respiratory tracts. The disease control is based on pharmaceutical and non-pharmaceutical methods (4) . As the basis of asthma treatment, drug therapy refers to the use of two groups of drugs including anti-inflammatory drugs and bronchodilators. The use of corticosteroids as an aerosol inhaler is one of the effective treatments for asthma using anti-inflammatory drugs. However, this drug causes complications such as throat and tongue irritation, reduced saliva, mouth and throat candidiasis, thirst, and dry mouth.
Another group of drugs is inhaled bronchodilators which are commonly used for the treatment of asthma. Inhaled corticosteroids produce the highest concentration of drug in the airways and maintain its lowest level in the blood (5) . Therefore, compared to oral administration, lower doses of inhaled drugs have been taken into account in order to achieve more effective and optimum in the control of asthma. Reduced saliva, dry mouth, and throat irritation are among the complications of inhaled drugs (6) . According to recent statistics, the prevalence of asthma has increased over the past decades (7) . In moderate to severe asthma cases, in addition to conventional symptoms of the disease, systemic symptoms such as reduced saliva, increased gingivitis, mucosal changes, mouth breathing, and jaw abnormalities are observed in children. Oral complications in children with asthma are caused by the nature of the disease and drug therapy (8) . Since 1970, asthma has been introduced as a risk factor for increasing the vulnerability to dental caries. The results of a number of recent studies also indicate a clear relationship between asthma and dental caries (9) . By loosening smooth muscles in the oral cavity, agonists of beta-adrenergic and corticosteroid reduce the salivary flow and oral pH to less than 7. This leads to the inactivation of antibacterial biological agents such as amylase and calcium ions and secretion of immunoglobulin and lysozyme inside the oral cavity, which cause the acceleration and expansion of dental caries (1, 10) . Moreover, the low awareness of the proper use of inhalable sprays can increase the risk of tooth decay because of the long-term maintaining of the drug inside the mouth (11) . Many studies have shown the relationship between asthma and dental caries. Given the prevalence of this disease and also considering the fact that oral health is part of the social component of health, the present study aims to determine and compare the frequency of dental caries between asthmatic children under treatment with inhaled corticosteroids and healthy children.
METHODOLOGY
The present research was a case-control study whose population consisted of children with asthma and healthy children aged 3-12 visiting the clinic or office of pediatricians during the process of data collection by the author. Given the limited number of samples examined, the convenient sampling method was used in this study. Accordingly, all children with asthma diagnosed by a pediatrician based on clinical and radiographic criteria were assigned to the case group and healthy children according to medical records and confirmation of the absence of respiratory and other systemic diseases by a pediatrician were assigned to the control group. The inclusion criteria were the history of treatment with inhaled corticosteroids for at least one year for asthmatic children, non-affliction with other systemic diseases in both groups, non-use of other medications, no history of taking antibiotics during the last month, and no history of oral and dental traumas. On the other hand, individuals with therapeutic traumas were excluded from the study. A consent form was obtained from parents of children for participation in the study. Considering a confidence level of 95% and a test power of 80%, the sample size was determined to be 70. The required data were collected using a questionnaire and interview. The demographics questionnaire consisted of items about gender, weight, date of birth, parental educational attainment, and father's name. In addition, information about the duration of affliction with asthma, duration of taking drugs, type of spray, the use of milk bottle or pacifier, nutritional conditions, and toothbrushing status was collected through interview with parents of children or review of their medical records. DMFT index was used for the assessment of oral and dental health. This index measures the oral health in four subscales including the number of decayed teeth, the number of missed teeth, the number of filled teeth, and total number of teeth. To calculate DMFT index, total number of decayed, missed, and filled teeth are counted separately and their mean is calculated. DMFT index is an international standard for the assessment of the oral health of deciduous and permanent teeth which was developed by WHO in 1931 (12, 13) and is commonly used in different studies to examine the oral health of people (7, (14) (15) (16) . As the best epidemiological indicator in dentistry, this index indicates the oral health status of people in four subscales of decayed, missed, filled, and total teeth. Before the beginning of the research, the participants were briefed on the study objectives and procedure and then their oral health status was examined by a dentist. To determine DMFT index, the number of decayed (D), missed (M), and filled (F) teeth was counted and the mean of them was calculated. Then, the results were compared with the data obtained from healthy children and reported as mean scores. In order to evaluate the results of DMFT index, the scores were classified into 5 levels of very low (0-1.1), low (1.2-2.6), moderate (2.7-4.5), high (4.6-6.5), and very high (more than 6.6). The data were statistically analyzed using chi-square, Fisher's exact test, and t-test in SPSS-18. 
RESULTS
The study findings show that there was no significant difference between the two groups of asthmatic and healthy children in terms of background variables and gender, the use of milk bottle or pacifier, the use of milk powder or breast milk, toothbrushing status, parental educational attainment, father's job, and age group (p>0.05). According to Table 1 , the mean duration of affliction with asthma and the mean duration of using corticosteroid-containing sprays among asthmatic children are equal to 2.49±1.024 and 1.90±1.151, respectively.
Based on the results presented in Table 2 , the mean number of decayed, missed, and filled teeth and the mean DMFT index in children with asthma, who had the history of using corticosteroid-containing sprays for 2 years, were significantly higher than healthy children (p<0.05).
DISCUSSION
The results of this study indicated that the mean number of decayed, missed, and filled teeth and the mean DMFT index in children with asthma was higher than healthy children. In addition, there was a significant difference between the two groups in terms of each subscale of DMFT index, as the mean of the mean number of decayed, missed, and filled teeth and the mean DMFT index in children with asthma, who had the history of using corticosteroid-containing sprays for 2 years, were significantly higher than healthy children. Klink et al. (2016) reported that the mean score of decayed, missed, and filled teeth in asthmatic and healthy children were equal to 3.65±2.35 and 1.76±1.25, 0.33±0.09 and 0.02±0.14, and 0.33±0.09 and 1.25±0.69, respectively. Their findings also indicated that tooth decay has no significant relationship with the dose and duration of taking medications (p>0.05) (17) . The results of the present study are consistent with the findings of Klink et al. in terms of the mean score of decayed, missed, and filled teeth but inconsistent in the significant relationship of the mean scores with the dose and duration of taking medications.
In another study conducted by Chelia et al. (2016), it was shown that the mean score of decayed, missed, and filled teeth in asthmatic children (4.53±3.38) was higher than healthy children (1.58±1.51) (18) . This is consistent with the findings of the present study. By contrast, the results of the present study are not consistent with the findings of Ehsani et al. (2013) (19) who reported that there is no significant relationship between asthma and oral health and this disease does not increase the risk of dental caries. Considering the conflicting results of studies mentioned above, it cannot be conclusively hypothesized that dental carries are more prevalent in asthmatic children than healthy ones. However, these conflicting results may be attributed to the low volume of samples studied, differences between anti-asthma drugs, and the difference in the severity of asthma among the samples. Tooth decay is the most common chronic disease of childhood. Although the prevalence of dental caries has generally reduced, it is still a major health problem in developing countries and even in advanced countries (20) . On the other hand, the high mean score of dental caries index (D) in children with asthma in above-mentioned studies can be due to the incorrect pattern of using corticosteroid drugs and mouth breathing. Given the inattention to this point in previous studies, it can be mentioned more confidently as the main risk factor for increased dental caries in children with asthma. Missed teeth (M) is another subscale of DMFT index. The high mean of this index in both groups of asthmatic and healthy children in this study and other studies mentioned above (more than 1 according to WHO criteria) may suggest the inattention of parents to the growth of deciduous and permanent teeth and their low awareness of the importance of oral health and nutritional patterns (sugary food consumption) of their children. This causes the early decay of the first permanent molar tooth, which is the most important tooth in chewing and generally the health of other teeth, because the growth of this tooth influences the way other teeth grow (21) .
The results of the present study generally indicated that the mean dmft index was equal to 3.79 in asthmatic children and 2.19 in healthy children. In addition, the mean DMFT index was obtained 0.71 and 0.48 for asthmatic and healthy children, respectively. These figures demonstrate the higher mean of dmft in asthmatic children than healthy ones. Therefore, there is a significant difference between the two groups in terms of the mean dmft/DMFT index (p<0.05), as the mean dmft/DMFT index in children with asthma, who had the history of using corticosteroid-containing sprays for 2 years, were significantly higher than healthy children. Accordingly, it can be hypothesized that taking of anti-asthma inhaled corticosteroids can affect the overall mean of dmft/DMFTT index in asthmatic children. Mohammad Hamid et al. (2017) reported that there is no significant relationship between taking inhaled drugs and dental caries in asthmatic children (p>0.05). This is consistent with the findings of the present study about the high mean of DMFT index of children with asthma (7). In a study conducted by Santos et al. (2012) , no significant relationship was found between taking antiasthma drugs (inhaled corticosteroids) and the mean score of DMFT index (p>0.05) (22) . This result is consistent with the findings of the present study.
Considering the results of the present study and comparing it with the results of other studies mentioned above, it can be stated that there is no consensus among specialists on the effects of asthma on oral health (23) . One of the possible reasons for the conflict between results of different studies on this subject may be the difference in asthma severity and type of medications taken by patients. For instance, some studies have shown that the use of syrups, due to the presence of sugar in their ingredients and its high concentration, is associated with higher prevalence of dental caries (24) . Assessing the studies conducted in this area, it can be emphasized that many of the factors that may affect oral health were not taken into account altogether in these studies. Most of these focused on the socioeconomic and individual homogeneity of children and neglected some factors such as previous training in the use of toothbrush, the use of mouthwash after taking medications, daily sugar intake, and the number of annual dentistry visits. It is noteworthy that since dental decay is a multifactorial illness, these factors should be taken into account altogether in future studies.
CONCLUSION
Based on the study findings, it is recommended to provide prevention programs and organized dental care and services in order to promote the oral health of asthmatic children. In addition, diet improvement, emphasis on cutting down on sugars and regular visit of children to dentistry, encouragement of using toothbrush, dental floss, and fluoridecontaining mouthwash, and training in the correct and proper use of inhaled corticosteroid sprays should be taken into account in this regard.
